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Abstract 
In this study, the authors investigate the characteristics of outstanding science picturebooks as selected by the Japan School 
Library Association [J-SLA] since 1977. The characteristics of these picturebooks are analysed in terms of four points—subject,
aim, content, and scheme—based on an inspection of the picturebooks themselves and of the J-SLA reviewers’ comments on 
them. The J-SLA selected 235 picturebooks as outstanding picturebooks from the years up to 2012. Among them, 31 were 
nominated in the category of ‘knowledge and science picturebooks’. The results are indicated as follows. The most popular 
subject in the science picturebooks was biology/ecology; accordingly, many books also had content related to living things and 
the issue of natural environment. This fact suggests that the picturebooks can be expected to foster tender feeling and positive
attitudes in children as well as to promote an objective scientific attitude. There are also some science picturebooks that include 
interesting topics like the history of the Japanese nation, the Japanese Constitution, and issues related to the wars. Thus, the
books contained a wide range of historical and political knowledge as well as knowledge of natural environment. Furthermore, 
many books adopted photographs. This means that photographs may be thought as a direct form to convey the real facts. As well 
as these, a considerable number of the books contained character-based dialogue, while others adopted narration or report in an
explanatory tone. The pictures and the texts tend to exist enhancing each other. These techniques should make the books to 
become far more approachable by children and lead them to relate to scientific enquiry. 
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1. Purpose of research 
This research investigates how the outstanding science picturebooks communicate with readers, in other words, 
what kind of framework the books adopt. The word of picturebook is explained that a book containing many 
illustrations especially one for children in the Oxford Dictionary of English (Oxford University Press 2003). 
Fensham (2004) notes, ‘Science is not required only for scientists. It gives indispensable knowledge and attitude to 
live in society for every citizen’. According to Colomer (2010), picturebooks are an informal education medium to 
create well-informed individuals and foster their growth. Thus, if we look carefully at the kinds of issues explored by 
science picturebooks in a given context, for instance, in this paper, that of Japan, we should be able to identify how 
science has been informally promoted by the context. In this study, the authors investigate the characteristics of 
outstanding science picturebooks as selected by the Japan School Library Association [J-SLA] since 1977. The 
characteristics of these picturebooks are analysed according to four points—subject, aim, content, and scheme—
based on an inspection of the picturebooks themselves and of the J-SLA reviewers’ comments on them. The results 
should provide a Japanese cultural perspective on how scientific knowledge is informally communicated to the 
young generation. 
2. Rationale 
2.1. Why picturebooks? 
Every children enjoys reading picturebooks and take the time to read (Jalongo, 2004), and several researchers in 
various academic fields have reported on their role. For example, from a science education perspective, Avraamidou 
& Osborn (2009) assert that a story has the role of converting readers’ experience into knowledge. More 
specifically, people’s experiences, represented in or as a story, lead the growth of a sense of the community’s values 
(Schank & Berman, 2002). Nikolajeva (2010), a children’s literature researcher, has said that ‘visual literacy is just 
as an essential component of a child’s intellectual growth as the ability to read verbal texts. And if verbal literacy 
can be and is trained, so should be visual literacy’ (p.27). Other studies from the perspective of psychology and 
childcare/children’s health (e.g. Reid and Beveridge, 1986; Holzheimer, Mohay, & Masters, 2002) have shown that 
using picturebooks promotes an independent attitude in children. According to Whitehurst et al. (1994), since most 
children’s picturebooks are cheap and easily available, they are useful for low-income families as a science 
education medium. These facts suggest that picturebook research can help deliver informal education for all children 
beyond just the context of school curriculum. 
2.2. Communication pattern of picturebooks 
Nikolajeva & Scott (2000) analysed communication patterns in picturebooks in order to develop a theoretical 
framework, in which they identified three patterns: symmetry, enhancement, and contradiction (Table 1). However, 
there have been few reports to date on how this theoretical framework applies to science picturebooks.  
Table 1. Communication patterns of picturebooks (Nikolajeva & Scott, 2000) 
Pattern Remarks 
Symmetry Words and pictures tell the same story 
Enhancement 
The words expand the picture so that different 
information in the two modes of communication 
produces a more complex dynamic 
Contradiction The words and pictures seem to be in opposition to one another 
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Some science education institutions select outstanding science books and picturebooks and recommend them to 
children. For example, in the United States, the National Science Teachers Association and the Children’s Book 
Council have collaborated to recognise outstanding science trade books since 1973 (National Science Teachers 
Association, n.d.). In Japan, the J-SLA publishes a yearly list of outstanding picturebooks in four categories: 
‘Japanese authors’ picturebooks’, ‘Japanese folk tales’, ‘picturebooks translated into Japanese’, and ‘knowledge and 
science picturebooks’. This trend gives children the opportunity to become more familiar with scientific issues 
outside the school environment. 
3. Research procedure 
The J-SLA selected 235 picturebooks as outstanding picturebooks from the years up to 2012. Among them, 31 
were nominated in the category of ‘knowledge and science picturebooks’. Here, the J-SLA’s book reviewers’ 
comments (Japan School Library Association, 2013) and the selected 31 picturebooks† themselves are referenced 
and categorised with reference to four points: 
x Subject: In terms of the Japanese school science curriculum, with which field—biology/ecology, 
geology/geography, chemistry, or physics—is the picturebook most associated? 
x Aim: What does the picturebook aim to convey to its readers? 
x Content: What does the content of the picturebook include? 
x Scheme: How does the picturebook communicate with readers through words and pictures? Which type of 
communication—symmetry, enhancement, or contradiction—does the book primarily use? 
4. Results 
The results of above four points—subject, aim, content, and scheme— are as follows. 
4.1. Subject 
Table 2 shows the number of J-SLA–selected picturebooks in each category (scientific and otherwise). The four 
fields are those of the Japanese public school science curriculum: geology/geography, biology/ecology, chemistry, 
and physics. 
Table 2. Subject, field, and number of picturebooks 
Subject Field Number of picturebooks 
cience
geology/geography 2 
biology/ecology 18 
chemistry 0 
physics 0 
Other 
history 3 
politics/social issue 3 
biography 2 
technology 2 
psychological behaviour 1 
† The bibliographic information on the 31 picturebooks is omitted on account of space. 
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The results indicate that the majority of the books (18 books, or approximately 60%) were related to the field of 
biology/ecology, so that it is the most popular subject field for Japanese science picturebooks. On the other hand, 
chemistry and physics seem unpopular as the picturebook topics. 
4.2. Aim
One of the authors identified keywords related to the book’s intended effect on readers from J-SLA reviews of 
‘The 26th Edition of the Outstanding Picturebooks’ (Japan School Library Association, 2013). A total of 55 such 
words were found, and were grouped according to whether they were listed together in the Oxford Thesaurus of 
English (Oxford University Press, 2004). The top five groups were shown in Table 3. 
Table 3. Top 5 keywords related to aim 
Rank Keywords Number of picturebooks 
1 Interest/curious/imagination/creativity/passion 14 
2 Realize/discover 12 
3 Wonder/awe/respect 11 
4 Humanity/sympathy/concern/empathy/encouragement 9 
5 Proud/joyful/worthy 3 
As the table shows, the most prevalent aim was to promote attitudes related to enquiry, such as interest, 
excitement about discovery, and sense of wonder. In addition, several books aimed to foster tender feeling and 
positive attitude to live a life. In sum, it turns out that science picturebooks tend to promote children’s feeling to 
become adults with rich sense of humanity.  
4.3. Content 
The largest number of books considered aspects of the relationships between the natural environment, animals, 
and human beings (e.g. Tanpopo (Dandelion), Hokkyokuguma Nanuk (Ice Bear Nanuk), and Kawasemi 
(Kingfisher))‡. Some also covered the mechanisms and structures of the human body and human lifestyles (e.g. Chi 
no Hayashi (A Story of Blood), and Hito no Karada (The Human Body))§. In addition, Japanese history, the Japanese 
Constitution, and issues related to the Second World War and the (2003-2011) Iraq War were found (e.g. Nihon no 
Rekishi (Japanese History), Kenpo no Hanashi (The Japanese Constitution), Hiroshima no Genbaku (Atomic Bomb 
in Hiroshima), and Boku no Mita Senso 2003 Iraku (I Saw the Iraq War in 2003)) **. In brief, the picturebooks 
tended to incorporate a wide range of scientific and political knowledge for children as they grow into adults in the 
society of the future. 
4.4. Scheme 
One of the authors classified the characteristics of the pictures and the texts. Among 31 science picturebooks, 13 
contained photographs; others had illustrations including watercolor images, line drawings, or calligraphy. With 
regard to the text, 13 books contained some kind of direct dialogue or speech by the character with the reader. 
Nikolajeva & Scott (2006) suggested that, ‘this technique [direct dialogue or speech by the character] involves the 
‡ Book titles are translated from Japanese to English by the author. 
§ Book titles are translated from Japanese to English by the author. 
** Book titles are translated from Japanese to English by the author. 
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reader more intensely in the estimation of character than does simple narration’. Moreover, among those books, one 
quiz-format (question and answer) book was found; Shippo no Hataraki (Work of a Tail)††, repeated questions and 
answers like ‘What is this tail?’ and ‘It is a tail of [animal]’. Asking question is especially important in science 
learning, because it is where scientific problem-solving and enquiry begin (e.g. Ziman, 2000; Nakayama, 2011). 
Therefore, these techniques should make the books to become far more approachable by children and lead them to 
relate to scientific enquiry. In addition, 18 volumes included content of narration or report, and 3  (Charles Darwin 
no Shogai (A life of Charles Darwin), Hiroshima no Genbaku (Atomic Bomb in Hiroshima), and Nihon no Rekisi 
(Japanese History)) included appendices with interpretation of the historical background or archival materials. 
When the 31 picturebooks were classified in terms of Nikolajeva and Scott (2000)’s communication patterns, the 
results show respectively the pattern of ‘symmetry’ and ‘enhancement’ in 6 volumes and 25 volumes, while 
‘contradiction’ was in none. 
5. Summary of findings and conclusion 
With regard to the characteristics of outstanding Japanese science picturebooks selected by the J-SLA, I found 
the following points. 
The first point is that the most popular subject in the science picturebooks was biology/ecology; accordingly, 
many books also had content related to living things and the issue of natural environment. These picturebooks can 
be expected to foster tender feeling and positive attitudes in children due to their subject matter related to living 
things; some are also expected to promote an objective scientific attitude.  
The second point is that the science picturebooks also included topics like the history of the Japanese nation, the 
Japanese Constitution, and issues related to the wars. Thus, the picturebooks contained a wide range of historical 
and political knowledge as well as knowledge of natural environment. 
The third point is that many books (approximately 40%) adopted photographs, while others chose illustrations. 
This fact means that photographs may be thought as a direct form to convey the real facts. Furthermore, a 
considerable number of the books (approximately 40%) contained character-based dialogue, while others adopted 
narration or report in an explanatory tone. The pictures and the texts tend to exist in complementary and 
corresponting relationships enhancing each other. 
To conclude, the science picturebooks involve several techniques, for example, making the books more 
approachable by children, leading children to relate to scientific enquiry, and fostering positive attitude and tender 
feeling for readers. Children may have been influenced by the picturebook whether they will have an interest in 
science in the future. We will continue the research to clarify the Japanese children’s attitude development toward 
science.
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